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Inorganic Chemistry. 

Hydrogen Peroxide. By JULIUS WILHELM BRUHL (Bey-., 1900, 
33, 1709--1710).-The explosive substance previously described 
{Abstr., 1896, ii, 163) cannot be acetic peroxide as suggested by Nef 
(AnnuZen, 1897, 298, 290, 327), and again by Bach (Bey . ,  1900, 33, 
1506), since its boiling point is much too high,and its instability is the 
only point of resemblance. The view that hydrogen peroxide is 
HOiOH is supported by its high dielectric constant (92.8 at 18') and 
by the absence of electrical absorption. 

Action of Iodides and of Hydriodic Acid on Sulphur Dioxide. 
By ARMAND BERG (BUZZ. SOC. Chirn., 1900, [iii], 23, 499-501. Com- 
pare this vol., ii, 398).-When aqueous solufions of sulphur dioxide 
and potassium iodide or hydriodic acid are mixed, a yellow coloration 
is produced which is probably due to  the formation of an  unstable 
compound ; it is not caused by free iodine. On keeping, and especially 
under' the influence of light and heat, the yellow colour gradually 
disappears and one-third of the total sulphur present is deposited, 
whilst the remaining two-thirds is converted into sulphuric acid. A 
small quantity of iodide is thus able to bring about the decomposition 
of a large quantity of sulphur dioxide, without itself undergoing any 

T. M. L. 

permanent change N. I;, 
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Action of Oxidising Agents on Alkali Iodides. By E. PECHARD 
(Compt. rend., 1900, 130, 1705-1708. Compare Abstr , 1899, ii, 473) 
-The liberation of iodine from alkali iodides by oxidising agents is 
probably due to an  intermediate formation of periodate. A cold 
solution of monosodium periodate interacts with iodides in the following 
manner : 3NaI0, + 2NaI + 3H20 = NaIO, + 2Na,H3T.0, + I,. The reac- 
tion is not instantaneous, the liberation of iodine being still incomplete 
after an  interval of one hour. Moreover, the following reverse action, 
Na2H310, + I, = 3NaI03 + NaI + 3H20, occurs when a solution of 
disodium periodate is left in contact with iodine, the mixture, which 
at first is alkaline, gradually becoming neutral. The amount of 
periodiate is estimated by means of standard potassium manganate, pre- 
pared by treating an alkaline solution of permanganate with potassium 
iodide (compare Job, Compt. rend., 1899, 128,1453). The liberation of 
iodine from an  alkali iodide by ozone follows a similar course, periodate 
is produced and the ratio between the amounts of free and combined 
iodine corresponds with tha t  required by the first equation. When 
slightly acidified hydrogen peroxide is added to  potassium iodide 
solution, iodine and oxygen are liberated, and the mixture becomes 
alkaline ; after 24 hours, however, the alkalinity disappears, and the  
amount of free iodine diminishes perceptibly. These phenomena are 
explained in the following manner : the peroxide oxidises the iodide 
and the solution becomes neutral, the action following the course 
indicated by the first of the equations given ; this results in the forma- 
tion of the alkaline disodium salt in the presence of which hydrogen 
peroxide decomposes rapidly, and after 24 hours the solution again 
becomes neutral in accordance with the second equation. 

Viscosity of Sulphur at Temperatures above the Point of 
Maximum Viscosity. By C. MALUS (Compt. rend., 1900, 130, 
1708--1710).-The rate of crystallisation of sulphur rendered viscous 
by heating a t  357" for 10 minutes and then maintained for some time 
a t  looo, depends on the rate of cooling and the time of exposure to the 
latter temperature ; i t  decreases as the latter increases to a minimum 
value of 5.25 seconds, which is attained after 5 to 6 hours. This limit- 
ing value is identical with that obtained for sulphur rendered viscous 
by heating at 357O for 3 hours, the rate of crystallisation for this 
modification of sulphur being invariable. 

Sulphur maintained for some time either a t  looo or 357O passes 
into the liquid state, but the tendency to regain the viscous condition 
which is absent from the sulphur heated a t  357" persists in that modi- 
fication which has lost its viscosity a t  the lower temperature. 

G. T. M. 

G. T. M. 
Caro's Reagent. By EUGEN BAMBERGER (Ber., 1900, 33, 

1959--1961).-The formula l€,SO, is suggested for ' Caro's reagent,' 
in accordance with Bach's view (this vol., ii, 470) that it is a compound 
of hydrogen tetroxide and sulphuric acid. On adding a copper salt 
and then sodium hydroxide to a solution of Qaro's reagent, a brownish- 
black precipitate is produced which is regarded as copper peroxide. 

By adding strong sulphuric acid to a cold Eolution of potassium per- 
carbonate, a solution is obtained which oxidises aniline to nitrosobenzene, 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
00

. D
ow

nl
oa

de
d 

on
 2

3/
10

/2
01

4 
19

:1
8:

39
. 

View Article Online

http://dx.doi.org/10.1039/ca9007805535


INORGANIC CHEMISTRY. 537 

and probably contains the same oxidising agent as a mixture of sul- 
phuric acid with a persulphate or with hydrogen peroxide. T. M. L. 

Isomorphism of Selenium and Tellurium. By JAMES F. NORRIS 
and RICHARD MOMMERS (Anzer. Chem. J., 1900, 23, 486-494).-The 
isomorphism of tellurium with selenium on the one hand, and with 
platinum on the other hand, has only been established in the case of 
certain compounds crystallising in the cubic system. Tellurium di- 
methy lamine bromide and selenium dimethylamine bromide are, how- 
ever, isomorphous, since they both form mixed crystals with tellurium 
dimethylamine chloride, although none of the crystals have been 
measured. The corresponding platinum dimethylamine bromide, which 
belongs to the orthorhombic system, does not form mixed crystals. 

The following double salts of tellurium have been prepared, and 
resemble in composition a number of selenium salts : 

3TeCl,,TeOC1,,4NHMe2,HC1,H20. 
TeC1,,TeOC1,,2NHMe2,HCI, H,O. 
TeC14,2TeOC1,,3NHMe2,HC1. 
TeC1,,2NHMe2,HC1. 
TeBr4,2NHMe,,HBr. 

Double salts containing tellurium and dimethylamine perbromide 
could not be prepared. T. M. L. 

Combustible Gases of the Atmosphere : Air of Towns. By 
ARMAND GAUTIER (Compt. rend., 1900, 130, 1677--1684).-The paper 
contains a detailed account and sketch of the apparatus employed by 
the author in estimating the amount of hydrogen and carbon present 
in the atmospheric gases. 

The mean of a series of analyses of the atmosphere of Paris, made 
at different seasons of the year, indicates that  this air contains 12-45 mg. 
of carbon and 3.96 mg. of hydrogen per 100 Iitres, the quotient C/H 
being 3.1. Comparative experiments made with purified air con- 
taining traces of methane give the quotient C/H as 2.4, indicating that, 
under these conditions, the hydrogen burns faster than the carbon. It 
follows from these results that it is still an  open question as to whether 
the combustible gas of the atmosphere consists wholly of methane or 
of ft mixture of this substance with hydrogen and hydrocarbons richer 
in carbon than the paraftins. G. T. M. 

Combustible Gases  of the Atmosphere : Air of Forests and 
Eigh Mountains. By ARMAND GAUTIER (Compt. rend., 1900, 131, 
13-18. Compare preceding abstract).-The atmosphere of a forest in 
July contains only half as much carbon as the air of Paris, whilst the 
amount of hydrogen is somewhat smaller; the quotient C/H is 2.2, being 
less than that obtained with air containing traces of methane. Analyses 
of the air of Mt. Canigou, Pyrenees, indicated a still greater diminution 
in the amount of carbon, theiquotient C/H being only 0.33; the hydrogen 
present is, therefore, almost entirely uncombined, These results indicate 
that the hydrocarbons existing in appreciable quantities in the air of 
towns and woods are, in all probability, emanations Erom the animals, 
plants, and humus present in these regions. G .  T. M. 
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Combustible Gases of the Atmosphere: Air of the Sea. 
Existence of Free Hydrogen in the Terrestrial Atmosphere. 
By ARMAND GAUTIER (Compt. rend., 1900, 131, 86-90. Compare 
preceding abstracts).-Examination of the air a t  the Roches-Douvres 
lighthouse, 40 kilometres from the coast of France, showed the almost 
complete absence of hydrocarbons, whilst free hydrogen was present in  
the proportion of 19.45 C.C. per 100 litres, the same amount as previously 
found in mountain air. These results confirm the conclusion that air  
normally contains about l/5000 of its volume of free hydrogen to- 
gether with variable quantities of hydrocarbons, the latter being due 
t o  the action of vegetable and animal life, to industrial operations, &C. 

Formation of Nitric Acid during the Combus t ion  of 
Rydrogen .  By MARCELLIN P. .E. BERTHELOT (Compt. rend., 1900, 
130, 1662-1 677. Compare this vol., ii, 474).-When compressed 
mixtures containing equivalent amounts of hydrogen and oxygen are 
exploded in the presence of nitrogen, neither ammonia nor nitric acid 
is produced, a similar result being obtained when the first of these 
gases is in excess. 

When the mixtures contain excess of oxygen, the amount of nitric 
acid produced increases as the pressure is augmented. Equal volumes 
of oxygen and hydrogen were exploded in the presence of nitrogen 
under pressures of 2, 4, and 20 atmospheres; the amounts of nitrogell 
oxidised were respectively 25, 33, and 45 per cent. by weight of the 
total hydrogen consumed. When oxygen and hydrogen unite in the 
oxy-hydrogen blowpipe in an  atmosphere of oxygen containing about 
7 per cent. of nitrogen, the quantity of nitric acid produced is much 
smaller than in the preceding experiments. If the partial pressure of 
the hydrogen is kept constant, whilst the amount of oxygen is gradu- 
ally increased, the ratio between oxidised and total nitrogen increases 
to  6.3 per cent. when the mixture contains 1 vol. of hydrogen to 2 vols. 
of oxygen, and then rapidly diminishes, becoming negligible when the  
mixture contains 5 vols. of the latter gas. 

Experiments made with highly compressed mixtures (8-30 atmo- 
spheres)indicate that the yield of nitric acid increases with the pressure, 
and also to a certain extent with excess of oxygen. When larger 
quantities of nitrogen are employed, the yield of nitric acid increases 
considerably, the maximum being attained with the mixture 
H, : 0, : N, =.1 : 1.7 : 1.3 under a pressure of 16 atmospheres ; further 
dilution with this gas diminishes its oxidation, a mixture of 1 vol. of 
of hydrogen and 4.5 vols. of air under a pressure of 5.5 atmospheres 
yielding only a trace of acid. The amount of nitric acid produced 
during the burning of a feeble jet of hydrogen in air is extremely 
small. 

The paper contains the complete data of each determination of nitric 
acid, and concludes with a theoretical discussion of the results, which 
cannot be suitably abstracted. 

Supposed Allotropism of Phosphorus Pentabromide. By 
J. H. KASTLE and L. 0. BEATTY (Amer. Chern. J., 1900, 23, 
505--509).-1n attempting to determine the transition point from 

N. L. 

G. !I!. M. 
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yellow, rhombic phosphorus pentabromide into the  red, .prismatic 
variety, it was found tha t  the latter is probably a perbromide of the 
formula PBr,. Its formation by subliming the yellow pentabromide 
a t  90’ is probably due to a partial decomposition into heptabromide 
and tribromide ; phosphorus tribromide reconverts it into the yellow 
pentabromide. Bromine vapour converts the yellow pentabromide 
into the  red compound, whilst when left in contact with bromine 
absorbents the reverse change takes place. I n  contact with water, 
phosphorus pentabromide gives a colourless solution of phosphoric and 
hydrobromic acids, whilst the red compound liberates free bromine. 

On mixing phosphorus pentabromide and bromine in mol. propor- 
tions in a sealed tube and subliming at 90°, bright red, transparent 
crystals were obtained which gave P = 5.40, Br = 96.20, the calculated 
values for PBr, being 5.25 and 94.75. 

By ADOLPHE BESSON (Bull. 
SOC. Chim., 1900, [ iii], 23, 582-585).-A criticism of the work of 
Michaelis and Pitsch (this vol,, ii, 137), whose experiments, it is con- 
sidered, neither justify the conclusions drawn from them nor invalidate 
the author’s previous proofs of the existence of an  oxide of phosphorus 

True Atomic Weight of Boron, By GUSTAVUS HrKRrcRs 
(Compt. rend., 1900, 130, 1712--1714).-A note on Gautier’s 
determination of the atomic weight of boron (compare this vol., ii, 
14, 15). The mean value of this constant calculated by the  author’s 
method from Gautier’s data is 11.004, that  adopted by the latter 
investigator being 11 -01 6. G.  T. M. 

By HENRI LE CHATELIER (Compt. 
rend., 1900, 130, 1703-1 705).-Amorphous silica, prepared by fusion 
in the electric furnace, has between Oo and 1000° a mean coeacient of 
expansion 0.0000007 ; this constant is lower than that of any other 
substance. The melting point of this substance is lowered by the 
addition of the oxides of the alkali and alkaline earth metals and 
alumina, but the mixtures have greater coeecients of expansion, the  
increase being least in the case of the product 10Si0,,A120,,2Li,0. 

T. M. L. 

The Lower Oxides of Phosphorus, 

of the composition P,O. N. L. 

Expansion of Fused Silica. 

G. T. M. 

Preparation and Properties of the Silicon Borides SIB, and 
SiB,. By HENRI MOISSAN and ALFRED STOCK (Compt. rend., 1900,131, 
139--143).-A mixture of 1 part  of boron and 5 parts of crystallised 
silicon is heated for about 1 minute in a vessel of refractory clay by 
means of an alternating current of 600 amperes and 45 volts. The 
cooled mass is treated with a mixture of nitric and hydrofluoric acids 
in order to remove excess of silicon, and the crystalline portion of the 
residue after heating with moist potassium hydroxide is extracted 
with dilute nitric acid and hot water and dried at 130’. The product 
consists of a mixture of two borides, SiB, and SiB,, containing about 
80-90 per cent. of the latter. 

The hexaboride is readily oxidised by boiling nitric acid, whereas the 
tribopide is only slowly attacked by this reagent ; the latter compound, 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
00

. D
ow

nl
oa

de
d 

on
 2

3/
10

/2
01

4 
19

:1
8:

39
. 

View Article Online

http://dx.doi.org/10.1039/ca9007805535


540 ABSTRACTS OF CHEMICAL PAPERS. 

on the other hand, is decomposed by fused potassium hydroxide, whilst 
the former remains unchanged. 

The triboride forms black, rhombic plates which, when very thin, 
appear yellowish-brown by transmitted light ; its density is 2.52. 

The hexaboride is always obtained in thick, black, opaque crystals 
with somewhat irregular faces ; its density is 2.47. 

These silicon borides, like the boride and silicide of carbon, are 
very hard, being intermediate between the diamond and ruby in the 
scale of hardness; they are soluble in fused silicon and conduct 
electricity. 

When gently heated, they are decomposed by fluorine and are 
attacked a t  higher temperatures by chlorine and bromine, but not by 
iodine or nitrogen. They become superficially oxidised by heating in 
air or oxygen. They are not affected by the haloid acids, but are 
slowly decomposed by boiling concentrated sulphuric acid, and rapidly 
dissolved by fused potassium carbonate or by a mixture of this compound 
with potassium nitrate ; the latter salt alone has no action on them. 

G. T. M. 
Krypton. By ALBERT LADENBURG and C. KRUGEL (Sitxungsber. K .  

Preuss. Akad,  Viss., 1900, 212-217).-The least volatile portion of 
a large quantity (850 litres) of liquid air was freed from oxygen and 
nitrogen; the 3.5 litres of gas thus obtained were condensed in a bath 
of liquid air and under slightly increased pressure; the liquid formed 
was then allowed to  boil, and the gas collected in separate vessels. 
The greater part came off at - 181.2'; the temperature then rose 
rapidly to  - 1 5 3 O ,  when the rest of the liquid evaporated; a crystal- 
line residue melted a t  - 147", and was rapidly vaporised. The first 
gas (boiling point - 181.2°) showed a complete argon spectrum ; that  
obtained from the crystalline residue showed a bright krypton spec- 
trum, and careful investigation pointed to the absence of argon. The 
density of th i s  krypton was found to be 58-81, and subsequent spark- 
ing with oxygen did not alter this value appreciably. The authors 
suggest that  the new atmospheric elements should be placed before 
Group I of the periodic system, thus : H e  = 4 before lithium, Ne = 20 
before sodium, A = 39 before potassium, and Er = 59 before copper. 

J. C. P. 
Sodium and Potassium Amalgams. By ANTOINE GUNTZ and 

JULES F ~ R ~ E  (Compt. rend., 1900, 131, 182--184).-The solution 
obtained by adding a mixture of sodium and mercury containing 3-5 
per cent. of the former to the fused amalgam Hg,K a t  200°, deposits 
prismatic needles of the amalgam Hg,K on cooling to 140'; the 
mother liquor solidifies at 96", and consists of the substance Hg,K. 
When either of these substances is submitted to a pressure of 
200-1200 kilos. per sq. cm., a saturated solution of sodium in mercury 
is expressed, and the residue consists of a new amalgam, Hg,Na. 

The ordinary potassium amalgam, Hg,,K, when compressed, is con- 
verted into a new amalgam, Hg,,K. A solution of potassium in mer- 
cury, when cooled to -19O, yields crystals of another potassium 
amalgam, Hg18K ; this substance, on warming, yields crystals of Hg,2K 
and a saturated solution of potassium in mercury. G. T. M. 
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Impossibility of the Direct Formation of Potassium Chlorate 
by Electrolysis. By ANDRE BROCHET (Compt. rend., 1900, 130, 
1624-1 627).--When a solution of potassium chloride mixed with 
potassium hydroxide is electrolysed in presence of finely divided 
cobalt oxide, practically no cblorate is formed, and since the chlorate 
is not decomposed by cobalt oxide, the author regards this result as 
conclusive proof that the chlorate produced by electrolysis is always a 
secondary product from the hypochlorite, and is never a primary pro- 
duct, even in a solution so strongly alkaline that the intermediate 
formation of hypochlorite cannot bve hetected by analysis. 

C. H. B. 
Compound of Silver Fluoride with Ammonium Fluoride. 

By BRUNO GRUTZNER (Arch. Phamz., 1900,238, 1-3. Compare von 
Kelmolt, Abstr., 1893, ii, 373).--Ry dissolving moist, freshly preci- 
pitated silver oxide in cold concentrated aqueous ammonium fluoride, 
and cooling with ice, a small quantity of a double salt, 2NH,F,AgF,H20, 
was obtained; this compound is not hygroscopic. 

By 
H. W. FOOTE (Zeit. physikal. Chem., 1900, 33, 740--759).-From 
experiments on the decomposition of aragonite and calcite by 
potassium oxalate, and on the conductivity of solutions of these two in 
water saturated with carbon dioxide, the author concludes that a t  the 
ordinary temperature calcite is more stable than aragonite, although 
the solubility curves deduced from the conductivity experiments 
approach each other with rising temperature. It seems probable, 
from the results obtained by the author and others, that  ixnder 
atmospheric pressure calcite remains the more stable form up to its 
melting point. The transformation of aragonite into calcite is 
accompanied by a slight evolution of heat. 

Formation of Marine Anhydrite. By HEINRICH VATER (Sitmngs- 
6er. K. Preuss. Akad. Wiss,, 1900, 269--294).-After reviewing the 
work done by others on the formation of anhydrite, the author de- 
scribes experiments showing that a t  the ordinary temperature calcium 
sulphate crystallises from a saturated sodium chloride solution as 
gypsum and not as anhydrite; this holds also when the sodium 
chloride solution contains 3 per cent. of magnesium chloride. From 
saturated magnesium chloride solutions, calcium sulphate crystallises 
as gypsum at the ordinary temperature, and as the compound 
2CaS0,,H20 at 40°. 

Solubility of Tricalcium Phosphate in Natural Waters in 
the Presence of Carbonic Acid. By TH. S C H L ~ S I N O  (Compt. rend., 
1900,131,149-153).-Hydr,tted tricalcium phosphate, Ca,(P04),,H,0, 
prepared by neutralising an  aqueous solution of phosphoric acid with 
calcium hydroxide, is almost insoluble in distilled water at the ordin- 
ary temperature; it dissolves to a far greater extent in solutions of 
carbonic acid, but is much less soluble in water containing this acid 
together with an  amount of calcium hydrogen carbonate corresponding 
with the pressure of the dissolved carbon dioxide. Since the latter 
condition usually obtains in surface waters, it follows that the carbon 

C. F. B. 
Physicochemical Relations of Aragonite and Calcite. 

J. C. P. 

J. C. P. 
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dioxide present exerts but little solvent action on the calcium phos- 
phate present in artificial manures. 

The paper contains two tables showing the solubility of the phos- 
phate in carbonic acid and calcium hydrogen carbonate solutions of 
varying strengths. G. T. M. 

Influence of Temperature and Concent ra t ion  on the Saline 
Constituents of Boiler Water, By CECIL H. CRIBB (Analyst, 
1900, 25, 169--183).-The author communicates the analyses of 8 
large number of boiler waters before and after boiling a t  different 
pressures and for different periods; the results are given in eleven 
tables. 

Magnesium chloride, which is not decomposed by mere boiling with 
water, decomposes, however, a t  a higher temperature, and deposits 
magnesium hydroxide or even oxide. Calcium sulphate is not rendered 
insoluble a t  150°, as has been stated. 

Many obscure points have been noticed which require investigation 
before a clear idea is obtained as to  what really takes place with the 
dissolved salts when waters me heated under pressure. 

Solubility of Cupric Chloride in eganic Media. By 
WILLIAM mCHSNER DE CONINCH (Compt. rend., 1900, 131, 58-60).- 
A qualitative and quantitative study of the solubility of anhydrous 
and hydrated cupric chloride in a variety of organic liquids. 

L. DE K. 

G. T. M. 

Copper Carbonate. By MAX GROCER (Zeit. ano,rg. Chem., 1900, 
24, 127--138).-The greenish-blue precipitate obtained by pre- 
cipitating a solution of sodium Carbonate with copper sulphate at the 
ordinary temperature is colloidal, and contains more or less absorbed 
sodium carbonate ; when equivalent quantities of the two solutions are 
employed, the copper carbonate contains cupric oxide and carbon 
dioxide in the ratio CuO: CO,= 2 : 1. The amount of carbon dioxide 
in the precipitate decreases with the increase of excess of sodium 
carbonate, and with excess of copper sulphate the precipitate contains 
basic copper sulphates. The amount of water in the precipitate is 
variable, as is the case with all colloids, When the precipitate is 
allowed to remain in contact with the mother liquor, it becomes 
crystalline, and then has the composition expressed by the formula 
6Cu0,3C0,,4H20; this change takes place more slowly as tne excess 
of sodium carbonate increases, and with a large excess of sodium 
carbonate blue crystals of sodiumcopper carbonate,Na2C03,CuC03,3H,0, 
are formed together with a small quantity of a dark brown copper 
carbonate. 

The precipitate obtained from sodium hydroge3 carbonate and 
copper sulphate a t  low temperatures is also colloidal, contains absorbed 
sodium hydrogen carbonate, has the ratio CuO : GO2 = 8 : 5, and is not 
altered by drying a t  the ordinary temperature. When dried over 
sulphuric acid, it has the composition 8Cu0,5C0,,7H20. m7hen pre- 
cipitated in the presence of excess of copper sulphate, ic contains 
basic copper sulphates, and when allowed to  remain in contact with 
the mother liquor is gradually converted into the crystalline com- 
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pound 6Cu0, 3C02,4H20. An excess of sodium hydrogen carbonate 
accelerates the change. 

Distillation of Amalgams and the Pur i f ica t ion  of M e r  
cury, By GEORGE A. HULETT (Zeit. physikal. Chem., 1900, 33, 
611-621) -The purity of mercury may be very accurately found by 
E.M.F. determinations; thus the E.M.F. of the chain Zn electro- 
lyte [ Hg is very greatly altered by the addition of small quantities 
of zinc to the mercury. Mercury may be conveniently distilled by 
means of an ordinary distilling flask fitted to an exhaust pump, as 
for the distillation of other liquids under reduced pressure, if a capil- 
lary tube be passed down into the mercury so that a fine stream of 
air or nitrogen passes through the metal during the distillation. 
Contrary to  general statements, mercury is completely freed from 
zinc and cadmium by distillation, these metals not distilling over so 
long as the surface is bright. If, however, a film of oxide forms on 
the surface, some of this may be mechanically carried over. Deter- 
minations of the zinc indicate that at 210' the vapour tension of 
mercury is at least 3 x l o 7  times tha t  of zinc. 

Decomposition of Metallic Chlorides. By WILLIAM CECHSNER 
DE CONINCK (Compt. rend., 1900, 130, 1627--1628).-When a dilute 
aqueous solution of mercuric chloride is filtered through animal 
charcoal, the salt is absorbed somewhat rapidly, but not completely, 
and it may be regarded as stable unless exposed to a very bright 
light. Cadmium chloride and aluminiiim chloride are somewhat 
slowly absorbed, and may be regarded as very stable, bu t  stannic 
chloride, like the stannous salt, is rapidly decomposed with formation 
of an  oxychloride. The rapid alteration of the stannous and stannic 
salts seems to show tha t  the charcoal exerts an  oxidising action. With 
ferric chloride solution, the charcoal seems to act as a dialyser, the 
whole of the iron being removed whilst the chlorine remains in 
solution. C. H. B. 

Direct Formation of Crys ta l l i sed  Mercuric and Mercurous 
Iodides. By F. BODROUX (Conzpt. rend., 1900, 130, 1622-1624). 
-If a somewhat concentrated aqueous solution of a mercuric 
salt, preferably the acetate, is  mixed with a small quantity of 
methyl iodide and allowed to remain at the ordinary temperature, 
mercuric iodide gradually separates in red lamellae as much as 10 mm. 
in breadth. Some of the first crystals are yellow, but gradually 
change to red. Other alkyl iodides behave similarly, but the  yield 
is not so good. 

Mercurous iodide can be obtained abundantly in yellow, lustrous 
plates by adding ethyl or methyl iodide to  a cold saturated solution of 
mercurous nitrate. C. H. B. 

Mercury Antimonide. By ALFRED PARTHEIL and E. MANN- 
HEIM (Arch. Phumz., 1900, 238, 166--1S4).--See this vol., i ,  479. 

Mercury Phosphide and Phosphonium Compounds .  By 
ALFRED PARTHEIL [with A. VAN H A A R E N ]  (Arch. Pharm., 1900, 238, 
28-42).-W hen hydrogen phosphide, prepared from sodium hypo- 

E. C. R. 

L. M. J. 
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phosphite, zinc, and hydrochloric acid, and therefore mixed with much 
hydrogen, is passed through dilute alcoholic mercuric chloride, a yellow 
precipitate of PHg,Cl,HgCl,,l~H,O is obtained. When comparatively 
pure hydrogen phosphide, prepared from zinc phosphide and hydro- 
chloric acid, is passed into a 29  per cent. solution of mercuric chloride 
in alcohol, a dark brown precipitate is obtained eventually, almost 
free from chlorine, but having approximately the composition P,Hg,O,; 
this is unstable and readily evolves hydrogen phosphide. When 
hydrogen phosphide is passed over dry mercuric chloride, the hydrogen 
chloride liberated does not correspond with the formation of P,Hg,. 

Mercury phosphide, P,Hg,, was prepared eventually, as a brown 
powder, by Granger's method (Abstr., 1892, 1398), and heated with 
ethyl iodide at 160° for 4-5 hours; in addition to mercuric iodide, a 
yellow tehethyi'phosphonium mercuriodide, PEt41,2HgI,, was obtained. 
By digesting this in alcoholic solution with silver oxide, and evaporat- 
ing the a1 kaline filtrate, a crystalline mass, doubtless of tehethylphos- 
phofiium hydroxide, was obtained ; from this, the crystalline, hygroscopic 
chloride mas prepared by neutralisation with hydrochloric acid. The 
rnercurichloride, PEt4Cl,2KgCl,, aurichloride, PEt,Cl, AuCl,, melting at 
179', and platinichloride, 2PEt,Cl,PtC14, were also prepared. Some of 
these compounds were also prepared, for the sake of comparison, from 
triethylphosphine ; the products were identical with those described 
already. The precipitate obtained by mixing tetrethylphosphonium 
iodide and mercuric iodide in alcoholic solution at the ordinary tem- 
perature has the composition 2PEt41,HgI,, but it is converted into 
the compound described above when it is heated at 160' with mercuric 
iodide and ethyl iodide. 

By heating mercury phosphide with methyl iodide at 140-150', some 
analogous compounds were obtained. Tetramethylphosphonium msrcur- 
iodide, PMe4I,2HgI,, melting a t  172' ; mercurichloride, PMe,Cl,HgCI,, 
melting at 249' ; platinochloride, 2PMe,Cl,PtCl,, and aurichloride, 
PMe4CI,AuCl3, were prepared. 

Ceric Sulphates. By WILHELM MUTITMANN and L. STUTZEL 
(Ber., 1900, 33, 1763--1765).-When ceric oxide is dissolved in 
concentrated sulphiiric acid and the solution evaporated, a yellow 
salt is first obtained, which is normal ceric sulphate, Ce(S0,),,4H20. 
The mother liquors often, but not always, yield a second salt, forming 
large, reddish-brown crystals, which are readily decomposed by water, 
with formation of insoluble basic substances. This substance has the 
composition Ce,(S0,),,2Ce(S04)~,20H20, arid is the only ceric sulphate 
which could be obtained in addition to the normal salt. 

By WILHELM MUTHMANN and E. BAUR 
(Ber., 1900, 33, 1748--1763).-The authors regard the luminescence 
spectra yielded by certain of the rare earths as of considerable value 
for their identification, in spite of the fact that  these spectra are much 
affected by the presence of small quantities of other substances, such 
as lime, gypsum, +. Detailed measurements and diagrams are given 
for lanthanum oxide, yttrium oxide, yttrium sulphates of various 
origins, and oxides and sulphates obtained from mmazite and com- 
mercial thorium nitrate. The spectra of the yttrium sulphates, and of 

C. F. B. 

A. H. 
Luminescence Spectra,. 
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the oxides and sulphates derived from monazite and thorium nitrate, 
are essentially made up of lines due to yttria and gadolinia, t o  the 
latter of which the authors ascribe four bands. By fractionation of 
a crude yttrium earth by ammonia, and crystallisation of the formate, 
each operation being repeated 50 times, an  earth containing very little 
erbia is obtained, which shows strong lines of yttria and gadolinia. 
When this material is divided into about 20 fractions by means of 
potassium dichromate, the last of these contains only traces of erbia 
and very little gadolinia. Further fractionation with ammonia re- 
moves the remainder of the erbia, whilst the gadolinia accumulates in 
the last fractions. Thoria itself gives no luminescence spectram, the 
spectra actually observed with the oxides and sulphates derived from 
monazite and commercial thorium nitrate being due to yttria and 
gadolinia. 

The authors have not observed the independent disappearance of 
the single bands of the yttria and gadolinia spectra in the manner 
described by Crookes (Trans., 1889, 55, 270), whilst, on the other hand, 
Crookes has not described spectra corresponding with those ascribed 
by the authors to almost pure yttria and gadolinia respectively. 

A. H. 

N a t u r a l  and Artificial Pozzuolana. By G IOVANNI GIORGIS 
and UGO ALVISI (Gaxxetta, 1900, 30, i, 436-508. Compare this vol., 
ii, 348).-A discussion is given of the literature of the setting of 
hydraulic materials, followed by a bibliography of the subject. 

T. H. P. 

Chemical Constitution of Steels ; Inf luence  of Tempering 
on the State of Combina t ion  of Elements other than 
Carbon. By ADOLPHE CARNOT and GOUTAL (Compt. rend., 1900,131, 
92-96. Compare Abstr., 1897, ii, 520, 555).-It has been shown 
(Abstr., 1897, ii, 555) that in slowly cooled steel, the sulphur 
present combines with the manganese in preference to iron, 
since treatment with cupric potassium chloride solution leaves an  in- 
soluble residue of cupric sulphide containing sulphur equivalent to the 
manganese present, whereas iron sulphide is not attacked by the sol- 
vent in question. Precisely similar results are obtained with tem- 
pered steel, whence it follows that tempering bas no influence on the 
condition in which sulphur exists in the metal. The same applies to 
phosphorus, present as iron phosphide, Fe,P, which is left un- 
dissolved when the tempered or untempered steel is treated with 
cupric potassium chloride solution. On the other hand, arsenic, 
which exists in the free state in untempered steel, is found t o  be 
present mainly as an iron arsenide, Fe,As, in the tempered metal, 
this arsenide being left undissolved by treatment with 7 per cent. 
sulphuric acid with exclusion of air. Copper is present chiefly in  the 
uncombined state in both tempered and untempered steel, as was 
shown microscopically after digestion with dilute acid or with a mix- 
ture of hydrogen peroxide and ammonium chloride solution. Nickel 
in tempered, as in untempersd, steel appears to exist in the metallic 
condition, either mixed with or dissolved in the iron. N. I. 
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Iron Selenides. By HENRI FONZES-DIACON (Compt. rend., 1900, 
130, 1710--1712).-The combination of iron and selenium at high 
temperatures always gives rise to  compounds containing an  excess of 
selenium over that indicated in the formula FeSe. Amorphous pro- 
ducts only are obtained by the action of hydrogen selenide or 
selenium vapour on red hot iron. Ferric selenide, Fe2Se3, produced 
by the action of hydrogen selenide on ferric oxide heated to bright 
redness, forms a grey, microcrystalline powder with a blue reflex. 

The selenides, Fe,S4 and Fe7S8, are obtained in a similar manner 
from the peroxide or anhydrous ferric chloride a t  somewhat higher 
temperatures ; these compounds are crystalline, and belong apparently 
t o  the cubic system. 

Iron diselenide, FeSe,, prepared in a similar manner a t  a dull red 
heat, forms pseudomorphs after crystallised anhydrous ferric chloride ; 
when heated in a current of oxygen, it is oxidised to ferric oxide and 
selenium dioxide. 

The higher selenides are all converted into the monoselenide by re- 
duction with hydrogen ; the subselenide, Fe2Se, however, could not 
be obtained by this process. When the monoselenide is heated in the 
electric furnace, a portion undergoes complete dissociation, whilst the 
residue remains unaltered. The stability of the selenides towards 
hydrogen chloride or  a concentrated solution of this gas increases with 
the percentage amount of selenium, the diselenide not being attacked. 
The selenium in these compounds is readily replaced by chlorine, 
and fuming nitric acid converts them into selenites. G. T. M. 

Behaviour of Potassium Cobaltocyanide and of Chrom- 
ous Compounds  towards Oxygen Gas. By WILHELM MANCHOT 
and JOHANNES HERZOGI (Ber., 1900, 33, 1742--1748).-When a solu- 
tion of potassium cobaltocyanide is rapidly oxidised by atmospheric 
oxygen, it is found that twice as much oxygen is absorbed as is neces- 
sary for the conversion of the cobalto- into the cobalti-cyanide, accord- 
ing to the equation 2K,CoCy6 + H,O + 0 = 2K,CoCy, + 2EOH. 

At the close of the reaction, moreover, the whole of the oxygen ab- 
sorbed is found to be present in the form of hydrogen peroxide. On 
the other hand, when the oxidation is carried out slowly, the oxygen 
absorbed is only slightly in excess of that required by the equation, 
and a correspondingly small amount of hydrogen peroxide is present. 
This is due to the fact that in the first case the direct oxidation pro- 
ceeds so rapidly that the slower, indirect oxidation by means of 
hydrogen peroxide does not occur to an  appreciable extent, whilst in 
the second case this factor becomes of importance. When a solution 
of potassium cobaltocyanide, prepared by adding potassium cyanide 
solution to a well boiled solution of cobalt sulphate, is simply boiled, 
hydrogen is evolved, the volume of which is equal to that of the 
oxygen absorbed during the rapid oxidation by air, and is chemically 
equivalent to the oxygen required according to the foregoing equation. 

Solutions of chromous salts also evolve hydrogen when they are 
boiled or treated with platinised platinum, but no hydrogen peroxide 
is formed during their oxidation by atmospheric oxygen, and the 
amount of oxygen absorbed is simply that required for the oxidation. 
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The author therefore regards the oxidation of the chromous salts as 
due to the direct action of the oxygen of the air, whilst that of 
potassium cobaltocyanide is a spontane0u.s oxidation effected by the 
oxygen of the water present, the function of the absorbed oxygen 
being to unite with the liberated hydrogen, and thus destroy the 
equilibrium which normally exists between the cobaltocyanide, 
hydrogen, and cobalticyanide. A. H. 

Ammonium Chromous Sulphate. By CHARLES LAURENT 
(Compt. rend., 1900, 131, 11 1-1 13).-Ammonium chromous suZpkate, 
(NH4)2Cr(S04)2 + 6H20, prepared by concentrating in an atmosphere 
of carbon dioxide an aqueous solution of ammonium and chromous 
sulphates in molecular proportion, forms large, blue crystals re- 
sembling those of the double sulphates of the magnesium series. It 
is insoluble in alcohol, but readily soluble in water; 100 C.C. of the 
saturated aqueous solution at 20' contain 55 grams of the salt. 
When exposed to air, it is rapidly oxidised and converted into chromic 
salt. N. L. 

Permanganomolybdates. By CARL FRIEDHEIM and MINNA 
SAMELSON (Zed. anorg. Chem., 1900,24, 65--107).-The authors have 
repeated the work of Rosenheim and Itzig (Abstr., 1898, [ii, 154), 
Struve (J. pr. Chem., 1854, 61, 449), and PBchard (Abstr., 1897, 
ii, 498), and have prepared the following compounds, 

Ammonium perrnanganomolybdccte, 3(NH,),0,Mn0,,9Mo03,7H201 is 
obtained by adding 1 *8 litres of a concentrated solution of ammonium 
paramolybdate (1 litre=250 grams) to 100 C.C. of a solution of 
manganous chloride (I litre = 875 grams) and then 800 C.C. of 2.5 
per cent. hydrogen peroxide; the mixture is boiled for some time 
and filtered, when on cooling the salt separates in small, lustrous, red 
rhombohedra. It is necessary to  employ solutions of the above 
strength, for under other conditions different salts are formed. 
The isomorphous mixture 4[(NH4),Mn]0,Mn02, 1 1M00,,8H20 
[(NH,),O : MnO = 8 : 13 is obtained by employing 20 per cent. more of 
a 3 per cent. solution of hydrogen peroxide in the above reaction. 
The salt, 2(NH4)20,Mn0,,7Mo0,,5H,P, is obtained by employing 185 
per cent. solution of hydrogen peroxide in the above reaction. 

The isomorphous mixture 4[(NH4),Mn]0,MnO2,1OMoO3,6H20 
[(NH,),O : MnO = 17 : 31 is obtained by boiling a solution of the salt 
3(NH4)20,5M003,2Mo04, 6H20 with the equivalent quantity of man- 
ganous chloride. It crystallises in lustrous, red rhombohedra. 

The potassium salts, 3K20,Mn02,8Mo03,3H20 and 
4LK2Mn]O,MnO2,1 1MoO3,7H2O [K20 : MnO = 8 : 11, 

are obtained in a similar manner by the action of hydrogen peroxide 
on mixed solutions of potassium paramolybdate and manganous 
chloride. Potassium perma.nganomolybdate, 3K20,Mn02, 9Mo0,,5 H20, 
corresponding with the above ammonium salt, is obtained by adding a 
saturated solution of potassiumchloride to the corresponding ammonium 
salt, or the salt 4(NH,)20,Mn02,10Mo0,,6H20. The isomorphous 
mixture 3[K,(NH4),]0,Mn02,8M00,,4H20 [&O : (NH4)20 = 4 : 11 is 
obtained by boiling mixed solutions of the salt 

3(NH4),0,5M00,,2Mo04,6H20, 
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manganous chloride, and potassium chloride, and is a microcrystalline, 
orange-red powder. 

A repetition of Strure’s work resulted in  the preparation of the 
following new salts. Potassium mccnganese permanganomolybdate, 
2K,0,Mn0,Mn0,,9M00,,8H20, is obtained by treating a solution of 
potassium trimoly bdate and manganous sulphate with chlorine, Am- 
monium permunganonaolybdate, 4( NH,),O, MnO,., 1 1 Moo,, 7H,O, is ob- 
tained in small quantities by prolonged boiling of pure hydrated 
manganese dioxide with a solution of ammonium paramolybdate. 
The salt, 3(NH,),0,Mn0,,9M003,8H,0, is obtained when hydrated 
manganese dioxide containing manganous oxide is employed in the 
preparation of the preceding salt. 

A repetition of PQchard’s and Rosenheim and Itzig’s work resulted 
in the preparation of the following salts, The isomorphous mixture 
3[K,(NH,)2Mn]0,Mn0,,10M00,,6H,0 [K, : (NH4)2 : Mn = 2 : 20 : 51 
is obtained by the action of potassium permanganate on a mixture of 
ammonium paramolybdate and manganous chloride, and crystallises i n  
lustrous, red rhombohedra. The mixture, 

3[(NH,),Mn]0,Mn0,,10Mo03,10H20 [(NH4), : Mn = 10 : 31, 
obtained by the action of potassium permariganate on ammonium 
manganese molybda te, crystallises in beautiful, red rhombohedra. If 
the crystallisation of the preceding mixture is effected rapidly, it 
contains potassium salt in the proportion (NH4), : K : Mn = 12 : 1 : 1. 
The isomorphous mixture 4[K2(NH4),Mn]0,Mn02,10M003,5H,8 
[(NH,), : K2 : Mn = 20 : 5 :1] is obtained by reducing a boiling solution 
of potassium permaaganate and ammonium molybdate with alcohol 
until the violet colour is changed to red. When excess of ammonium 
molybdate is employed, the salt 3[(NH4),Mn]0,Mn0,,10Mo03,SH2~ 
[(NH,), : Mn = 20 : 13 is formed. 

The salts described above form a. new series of compounds as 
shown by the formula 2R,0,Mn0,,7Mo03 ; 3R2O,MnO,,8Mo0, ; 
3R,0,Mn02,9Mo0, ; 3R,O,MnO,, 1 OMoO, ; 4R,O,MnO,, 101LI00, ; 
4RO,,MnO,, 1 1 Moos. E. C. R. 

Reduction of Tungsten Trioxide by Zinc. Preparation of 
Pure Tungsten. By MARCEL DEL~PINE (Compt. vend., 1900, 131, 
184-187. Compare this vol., ii, 8).-Tungsten is readily prepared 
by heating a mixture of tungsten trioside or ammonium tungstate 
with powdered zinc in a gas or coke furnace. A product containing 
94 per cent. of the element may be obtained from commercial zinc and 
crude tungsten trioxide, and the percentage is raised to  99.9 by extracting 
the substance with sodium hydroxide solution and drying the residue 
at red heat in a current of hydrogen. The metal is produced by this 
process in the form of a grey, crystalline powder which assumes a 
metallic lustre on compression or trituration; its density is 18.64, 
corresponding closely with the value obtained for the massive form. 
The heat of combustion of the metal t.0 the trioxide is 196.44 Cal. 
at constant vol. and 193.3 Cal. at constant pressure ; the heats of oxi- 
dation of WO, to WO, and W to WO, at constant pressure are 64.9 
and 132.4 Cals. respectively. 
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Tungsten trioxide may be readily reduced by hydrogen a t  tern- 
peratures below the fusing point of glass. 

Crystall isation of Gold. By ALFRED DITTE (Compt. rend., 1900, 
131, 143--149).-When a sheet of gold is heated for several hours in 
contact with a mixture of sodium chloride and sodium pyrosulphate, 
the surface of the metal becomes eroded by the action of the pyro- 
sulphuryl chloride produced, and the gold chloride which results sub- 
sequently dissociates, leaving this element in a crystalline form. The 
same result is obtained by employing a mixture of ferrous sulphate 
and sodium chloride, and although the temperature attained is below 
the melting point of gold, the metal produced from the chloride is 
found in the form of rhombic plates, small prisms, six-rayed rosettes, 
and fern-like aggregates ; a portion is also obtained in non-crystalline 
filaments indicating incipient fusion. These appearances resemble 
those presented by the gold of auriferous minerals. When quartz 
fragments are introduced with the mixtures employed in the preceding 
experiments, i t  is found that the gold crystals and filaments are deposi- 
ted at thesurface and in the fissures of the mineral. 

The aqueous extract of the salts after fusion contains sodium sul- 
phide, produced by the action of the oxides of sulphur on the fused 
sodium chloride; when the oxides of iron or other metals are present, 
the corresponding sulphides are produced by double decomposition. 
These reactions are comparable with those occurring in nature and 
explain the presence of the sulphides in auriferous quartz. 

A mixture of sodium chloride and pyrosulphate attacks platinum in  
a similar manner, the fused mass containing detached particles of the 
metal and traces of its chlorides. 

Gold-Aluminium Alloys. By CHARLES T. HEYCOCK and FRANCIS 
H. NEVILLE (Phil. Trans., 1900, A., 194, 201-232).--Addition of alu- 
minium to gold lowers the freezing point of the latter metal, and an 
alloy containing 21.5 atomic per cent. of aluminium freezes as low as 
525O. Further addition of aluminium raises the freezing point until a 
maximum is reached at 625O, corresponding with an  alloy of the 
composition Au2A1. The freezing point curve then falls again, reach- 
ing another minimum or eutectic point a t  about 570°, corresponding with 
40 atomic per cent. of aluminium. From tha t  point, the curve rises 
rapidly to 1060°, the freezing point of the alloy AuAl,, the purple 
compound discovered by Sir W. Roberts-Austen. After passing this 
maximum, the curve falls again and has a minimum close to the freez- 
ing point of pure aluminium. This curve, on which a large number of 
points have been determined, shows the existence of the compounds 
Au2A1 and AuAl,, whilst other singularities, less well marked than 
those mentioned, point to the formation at various stages of less 
stable compounds, probably Au,Al, Au,AI2 (or Au,Al,), and AuA1. 
As the curve is followed, the different substances that crystallise 
out may be traced in the changing colour of the alloys, which are at 
first yellow, owing to the presence of free gold, then white, then 
purple, and finally white again as the aluminium end of the curve is 
reached. 

These results are fully borne out by a microscopic study of the 
VOL. LXXVIII. ii. 38 

G. T. M. 

G. T. M. 
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alloys. In  particular, the alloys which are approximately of the com- 
position Au,A1 and AuA1, show the structure which is characteristic 
of a nearly pure substance ; polygonal sections of the crystals cover 
the surface, divided only by fine boundary lines ; as the composition of 
the alloy departs from that of the pure compound, so these boundary 
lines increase in size, The results given by slowly cooled alloys are 
the same in kind as those obtained from quickly cooled alloys. A 
number of photomicrographs illustrate this part of the paper. 

J. C. P. 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
00

. D
ow

nl
oa

de
d 

on
 2

3/
10

/2
01

4 
19

:1
8:

39
. 

View Article Online

http://dx.doi.org/10.1039/ca9007805535

